Control of water flux in a bioartificial kidney.
UC-PK1 cells were grown to confluence on microporous microcellulose membranes in order to test the feasibility of using transmembrane pressure (TMP) for controlling connective water transport in a bioartificial kidney. TMP was applied on either the apical or basal aspect of the polarized cell layer, while the fluid compartments on both sides of the membrane were perfused with tissue culture medium in a miniature flow chamber. The cell monolayer did not allow filtration in the apical to basal direction when positive TMP up to 30 mmHg was applied on the apical side. Application of positive TMP on the basal side led to measurable ultrafiltration. The hydraulic permeability, L(p), of the cell-seeded membranes was found to be increasing with time, reaching a steady state value after 60 min. There was a strong positive correlation between L(p) and applied TMP. For a constant TMP, L(p) was found to be independent of the shear rate between 2.6 and 10.5 sec-1. When positive pressure was changed abruptly back from the basal to apical site, the ultrafiltration rate decreased to zero within seconds. Morphologic studies suggest that the tight junctions between cells were broken by TMP applied on the basolateral aspect of the cell monolayer. It is concluded that, basolateral TMP may be used to control water flux in a bioartificial kidney.